To verify the protein complement of the S-layer ghosts, we treated the prepared S-layer ghost extract for 20 min at 45 o C in sodium carbonate buffer (20 mM) to ensure complete solubilization of proteins prior to their electrophoretic separation under denaturing conditions using Sodium Dodecyl Sulphate Polyacrylamide Gel Electrophoresis (SDS-PAGE; 10 % separating gel) 1 . After staining with Coomassie Brilliant Blue G-250, two bands were observed, as seen in Supplementary Fig. S1 , corresponding to the expected molecular masses of SlaA (approximately 150 kDa) and SlaB (approximately 60 kDa). The 150 kDa band was excised, subject to reduction with dithiothreitol (DTT, 10 mM), alkylation with iodoacetamide (55 mM) and digestion with trypsin (20 ng/µL) and then analyzed by mass spectrometry as previously described 2 . The LC-MS analysis was conducted on an Ultimate 3000 Micro-HPLC system (Thermo Scientific) connected to an electrospray ionization (ESI)-hybrid quadrupole time-offlight (QqTOF) QSTAR Pulsar mass spectrometer (AB Sciex) equipped with an ion spray source. The MS instrument was operated in positive mode using informationdependent acquisition (IDA). This mode completes a series of 1-s survey scan (m/z detection range, 250 to 1300) followed by two 2-s tandem MS (MS-MS) experiments on the two most intense peaks from the survey scan, as long as they have not been fragmented in the last 2 min (m/z detection range, 50 to 1500). The data generated were analyzed with Mascot (http://www.matrixscience.com/), and proteins identified by comparison of the data to the NCBInr database. Five peptides corresponding to the SlaA S-layer protein (GenBank accession number gi|499598404) were detected (Fig. S1 ).
SUPPLEMENTARY INFORMATION
To verify the protein complement of the S-layer ghosts, we treated the prepared S-layer ghost extract for 20 min at 45 o C in sodium carbonate buffer (20 mM) to ensure complete solubilization of proteins prior to their electrophoretic separation under denaturing conditions using Sodium Dodecyl Sulphate Polyacrylamide Gel Electrophoresis (SDS-PAGE; 10 % separating gel) 1 . After staining with Coomassie Brilliant Blue G-250, two bands were observed, as seen in Supplementary Fig. S1 , corresponding to the expected molecular masses (GenBank accession number gi|499598404) were detected (Fig. S1 ).
The minerals formed on the surfaces of whole cells of S. acidocaldarius and cell-free S-layer "ghosts" appeared to be the same (see Fig. 3 ). This finding was confirmed by the corresponding EDX spectra, as shown in Figure S2 . 
